We varied the effective masses of electron and hole in ACZTS (p-type) to analyze their effect on the PCE of our designed cell (Fig. S1) . In this regard, the range is selected from reported effective masses of kesterite compounds. 1 The collection probability of minority carriers (electrons) reduces with the increment of effective mass of electrons. Moreover, dark diode saturation current increases with the effective mass of electron which consequently decreases the V oc . 2, 3 As a result, the efficiency of our designed cell decreases with effective mass of electron ( Fig. S1(a) ). Similarly, the density of states in band valance increases with the increment of effective mass of hole. This reduces the built-in potential of heterojunction solar cell which lowers the V oc as well. 4 Thus, the PCE of the cell decreases with the increment of effective mass of hole (Fig. S1(b) ). However, the variation in PCE is less than 1% for the considered range of effective masses of electrons and holes.
B. Effect of mobility of electron in ACZTS
We also observe the effect of electron mobility in ACZTS on the PCE of our proposed ( ) configuration. Figure S2 represents the variation of V oc , J sc , FF and with the electron mobility of ACZTS. As dark saturation current of solar cell increases with the rise of electron mobility, it reduces the V oc ( Fig. S2(a) ). On the other hand, since minority carriers (electrons) are drifted by the built-in electric field, collection probability of minority carriers increases with the mobility of electrons. As a result, J sc rises with the mobility of electron and saturates after when most of the carriers are collected ( Fig. S2(b) ). Thus, fill factor also = 50
increases with the mobility of electron (Fig. S2(c) ). The increment of J sc and FF dominates the decrement of V oc and as a result, an overall increase can be seen in the PCE of our proposed cell at 550 nm ACZTS (Fig. S2(d) ). The maximum PCE is 18.42% with V oc =919 mV, J sc =25.05 mA/cm 2 and FF=80.03% at . To predict the minimum efficiency of our cell, = 100
The effect of (a) electron's effective mass and (b) hole's effective mass of ACZTS on the efficiency of our designed cell with 550nm thick ACZTS absorber. we have considered in our simulations ( Table 2) , for which the efficiency is = 1 2 -1 -1 minimum ( Fig. S2(d) ). 
